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INOACHUTEJIBHAA 3AIINCKA

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpeAesCHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHoro mnpenmera «buonorus» cocTaBuiIu:
koHuentyanbabie nonoxenns @I'OC COO o B3auM00OOYCIOBIEHHOCTH LENEH, COACpXKaHUSA,
pe3ynbTaToB OOyueHUsi U TpeOOBAaHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHS 00
o0LIMX LEeNsIX M MPUHIHUINAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHErO
obmiero obpaszoBanus B Poccuiickoit @epeparum, a TakKe MOJOKECHHS O crerupuKe OUoIOTHH,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPHUPOIBI M OOECIEYCHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
oOurectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHSM, OIIPEIeTICHbl OCHOBHBIE (PYHKIIUU MPOTPaMMBbI 110
OHOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o O6uonoruu Ja€t MpenCcTaBICHUE O HENsIX, 00 00mel cTpaTeruu o0y4YeHHs,
BOCIIUTAaHUSI M PA3BUTUS OOYyYarOIIMXCS CpeAcTBaMH YydeOHoro mpenmera «buomorusy,
onpezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, paclpeleieHHue o
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IOCJIeJOBAaTebHOCTh M3yUeHUs y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKA 00pa30BaTeIbHOTO TpOIecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIIMXCS.

B mnporpamme 1o OHONIOTMU TakKe YYMUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METalpPEIMETHBIM U MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX JeHCTBUI 00y4Yaromuxcs 1mo
OCBOEHUIO COJIEpPKaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
MPEEeMCTBEHHOCTH B HW3Y4YeHHHM Ouosiorud, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
IPEJCTaBICHU O 3J0pOBOM 00pa3e JKU3HM U OEpeXHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoii cpene. [loaTomy Hapsay ¢ H3ydeHHUEM 00IIeOMOIOTHIECKIX TEOPHi, a TaK)Ke 3HaHUI
O CTPOEHHUM >KMBBIX CHUCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX HPOTEKAIOIMX B HHUX
IPOIIECCOB B IPOTpaMMe 110 OMOJIOTHH y/IEJIEHO BHUMAaHHE HCIIOJIb30BaHUIO MTOJTyYSHHBIX 3HAHHUH
B TIOBCEJHEBHOW KHM3HM IS pEIICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTHKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  YEJIOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHMS KOJOTMYECKH 1€J1IecO00pa3HOro MOBEIEHUS B OKpYXKarolled NMpUpOIHON cpene,
aHaM3a BIMSHUS XO3SHUCTBEHHOW [EATETHHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bHOTIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO O0ECHeUeHHsl YCIOBUM Ul pelieHus
OJIHOW U3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTopas Mpearnosaraer
dopmupoBaHHEe y O0YYarOIUXCS CIIOCOOHOCTH aaNnTHPOBAThCI K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIONIETOCS COBPEMEHHOTO MHUA.

buonoruss Ha ypoBHe cpenHero oOiiero oOpa3oBaHUS 3aHUMaeT BakHoe mecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IaeT 3HAHUS O )KUBOM MPUPO/IE, €€ OTIIMIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DSBOJIIOLAHW, CO3Ma&T YCIOBHS UIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
¢dopmupoBaHus (PYHKIIMOHAIBHOM T'PaMOTHOCTH, HaBBIKOB 37I0POBOTO M Oe3omacHoro obpasza
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEGHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bombimoe 3HaueHWe OWOJIOTHS WMMEET TAaKKe Ui PEIIeHWs BOCHUTATENBHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIero oOpa3oBaHus, cormanu3anuu odydaronuxcs. M3yuenue
O6uonoruu obecnednBaeT ycaoBUs A ((OpMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX



U WHGPOPMAIMOHHBIX HABBIKOB, JCTETUYECKOW KYyIBTYPHI, CIIOCOOCTBYET HHTErpalluu
OMOJIOTMYECKUX 3HAHWH C TPEACTABJICHHUSAMHU M3 JAPYTUX y4eOHBIX MPEIMETOB, B YaCTHOCTH,
busuku, xumuu U reorpaduu. HazBanHbie MONOXKEHUS O MpeIHA3HAYCHUH YYeOHOTO MpeameTa
«buonorus» cocTaBUIM OCHOBY JUIsl ONIPEACIICHUS IOJIX0/I0B K OTOOPY U CTPYKTYPUPOBAHHIO €TI0
COJIeprKaHUsl, IPEJCTABICHHOTO B IIPOTPaMMe 110 OMOJIOTHH.

Ot60p conepkanus yaeOHoro npeamMera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIIMHA KYJIBTYPOCOOOPA3HOTO MOAXO0Aa, B COOTBETCTBUU C KOTOPHIM OOYYarOmnuecs TOJKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACIISIONIIe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOIIEH NPUPOTHOU cpefe, BOCTPEOOBAHHBIC B
MOBCETHEBHOMN JKM3HU W MPAKTHYECKOU JaesTelbHOCTH. Oco00e MECTO B TOM cHUCTeMe 3HAHUU
3aHUMAIOT DJIEMEHTHI COJAEpXKAHWs, KOTOpPBhIE CIy)KaT OCHOBOM i (opmMupoBaHUs
MPEACTABICHUI O COBPEMEHHON €CTeCTBEHHO-Hay4HOW KapTUHE MHpPa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHHE COJEpP)KaHHS y4eOHOTO Marepuajga B IporpaMMe IO OWOJIOTHHU
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUM 00 OTIMUMTEIBHBIX OCOOCHHOCTSIX
YKUBOM MPUPO/IBI, 0 €€ yPOBHEBOM OpPraHU3aIIMHU U SBOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKTYype
yaeOHoro npeamera «bruonorus» BBIICIECHBI CICAYIONIUE COAEpKaTeNbHbIe THHUU: «buonorus
KaK Hayka. MeToJlbl Hay4yHOTro Mo3HaHusm», «Kietka kak Ouonornyeckas cucremay, «Opranusm
KaK OWoJjiornyeckasi cucremay, «CucreMa 1 MHOTOOOpa3ue OPraHuYeCKOro MUpPay, «BOJIIOIUS
JKUBOU MIPUPOJBD, «IKOCUCTEMBI M MPUCYIITE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJAJCHHUE
00y4JaroIMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHU3aliy >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJISl TPAMOTHBIX JIEHCTBHH B
OTHONIICHUH O0BEKTOB KMUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pelIieHrueM CIEeIYIOIUX 3a1au:

OCBOEHHUE 00YJAIOIIUMUCS CUCTEMbI 3HAHUN 0 OMOJIOTHYECKUX TEOPUSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSAX, THUIIOTE3aX, TMpaBWIaX, CIyXKaldX OCHOBOM i1  (OpPMHUPOBAHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpPa, O METOJaX HAyYHOTO IO3HAHUS,
CTPOEHUHM, MHOTOOOpa3HMH U OCOOCHHOCTSX KHMBBIX CHCTEM PAa3HOTO YPOBHSI OpraHHU3allui,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOyYaromMXcCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCe aHAIW3a JTaHHBIX O MYTAX PAa3BUTUS B OMOJIOTMHM HAYYHBIX B3IJIS/IOB,
UJeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOme KyabTyphl, (YHKIHOHAIBHON TpPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSACHSITH W OLICHUBATH SBJIICHUS OKPYXKAIOIIETO MUpPA >KUBOW MPHUPOJIBI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHrue y OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OHMOIOTHYECKHUX
3HAHUM B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOYKHOCTH TIO3HAHUS YEIOBEKOM >XHBON TPHUPOJIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJIOTMYECKUX UCCIICIOBAHMIA;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWMA JIJIsl TIOBBIIICHUS YPOBHS SKOJOTHYECKOU
KYJBTYpPHI, 17151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



IpUMEHEHHE MPHOOPETEHHBIX 3HAHUN M yMEHHWH B MOBCEIHEBHOW JKU3HU JUIS OLCHKH
MOCJIC/ICTBHI CBOEH JIEATETLHOCTH IO OTHOIICHHIO K OKPYXKAIOIIeH cpeae, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOJIOICHNE Mep PO HIIaKTHKN 32a007I€BaHUM.

B cucreme cpemnero obmiero oopasoBanus «buonorusy, nsydaemasi Ha 6a30BOM ypOBHE,
SIBIIIETCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTh
«EcTecTBEHHO-HAYUYHBIE [TPEIMETHI.

Jns u3ydyenust Guosoruu Ha 0a30BOM YpPOBHE CPETHEro 00IIero o0pa3oBaHUs OTBOJIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Henento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OIMCAaHUE, U3MEpPEHHeE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabmuie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON PUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Tpaktueckast pabora Ne 1. «/cmonb3oBaHuE pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuubl u cxembl: «OCHOBHBIC TPU3HAKH KHU3HU», «YPOBHH OpraHU3alMU KHBOK
IPUPOJIBI».

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MAaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MuHepanbHbIE BELIECTBA.

@yHKIMM BOJABl U MHUHEpAJIbHBIX BellecTB B KieTke. [loanepikaHume OcMOTHMYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IK0B. AMUHOKUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUECKUE
cBoMcTBa 0enKoB. bruonornyeckue GyHKIN OEITKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Omiuuuss  (epMEeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TJTFOKO3a, puO03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunossie kucnorel: JIHK u PHK. HykneoTuasl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxumuun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[utonmoruss — Hayka o kjerke. KierouHas Teopuss — mpuMep B3aUMOJCUCTBUS UIIEH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KIETOK — KJICTOYHASs CTCHKA, TIMKOKAIMUKC, MX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHonibl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOUIbI KJIETKU: MUTOXOHIPHUH, TIACTUABL. [IponcxoxaeHne MUTOXOHAPUNA U TU1acTul. Bussl
wiactun. HememOpaHHBIE OpPraHOWABI KIETKHA: PHUOOCOMBI, KJICTOYHBIH IICHTP, IICHTPHOIIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIO0B KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJICKYJIBI BOJIbI», «bruocuHTe3 Oenkay, «CTpoeHne MoIeKybl 6enka», «Ctpoenue GepmeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHne 3yKapuoTUUeCKOM
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENApaThl PACTHUTEIIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHHe CTpOEHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTDH KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
TUCCUMUIIALINS (DHEPreTUUecKuii 00MeH) — IB€ CTOPOHBI €IMHOTO Tporiecca Metabonusma. Porb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el (oTocuHTe3a. Peakimu QorocuHTE3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A IS KU3HU Ha 3emie. BrnusHue ycnoBuit
cpenbl Ha GOTOCHHTE3 U CIIOCOOBI MOBHITIICHUS €T0 MTPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMmocuHTe3. XEeMOCHHTE3UpPYIoIe OakTepuu. 3HAYeHUE XEMOCHHTEe3a IS JKM3HHM Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Dranbl TpaHcasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie popmbl )Ku3HU — BUpYCHI. MlcTopust oTkpbiTus BUpycoB (. V. IBaHOBCKUiA).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTO LuKIa BUpPYycoB. bakrepuodaru. bonesnu pacrenui,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc ummynonedunura yenoseka (BIUY) —
Bo30yautens CIIMJla. OOpaTtHas TpaHCKpUIIMs, peBepraza W HHTerpasa. IIpodunakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHH.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl: «Tumbl  muTaHus», «Mertabonmu3am»,  «MHUTOXOHAPHUS,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1K Bupyca CIIM[la, Oaktepuodara,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Moens cTpykTypsl JJHK.

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounelii 1uki, Wiav KU3HEHHBIM 1ukin kierku. MHTepdasa u murtos. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTtomoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiye Ha pa3HbIX CTaIUsIX
MUTO3a. brOIOrn4eckuii CMbICI MUTO3a.

[Tporpammupyemasi TuGesb KIETKH — allonTo3.

@®opMBbl pa3MHOXKEHHS OPraHM3MOB: 0€CIoJI0e 1 1oJIoBoe. Buabl 0ecrosoro pa3MHOKEHUS:
JIeIEHNEe Ha/IBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETAaTHUBHOE
pa3MHOeHHe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYCHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYUS OT OECIOI0ro.

Meiio3. Craguu meiosza. [Iporeccsl, mpoucxomsiiue Ha cragusx Menosa. [loBeneHue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AllleKsIeTka) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WNunuBuayansHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHUS Yy TMO3BOHOYHBIX >KUBOTHBIX: JApOOJIEHHE, TracTpyJIsius,
opranoretes. [loctamOproHanbHoe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: MPSIMOE,



HemnpsiMoe (JIMYMHOYHOE). BnusHuMe cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butne pacreHuil. OHTOreHe3 BETKOBOIO PacTEHMsI: CTPOCHUE CEMEHH, CTAaUuN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
I[BETKOBBIX PAaCTeHHI», «BereratuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue KieTku GaKTepuiiy,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpOeHHE XpOMOCOMBD», «KieTouHbli LMK, «Perumkanus
JHK», «Mutos», «Meiosy, «IIpsimoe u Henpsimoe pa3BUTHEY, «] 'aMeTOreHe3 y MICKOTTUTAIOIIX
U 4eoBeKay, «OCHOBHBIE CTaAUU OHTOICHE3a.

O0opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Siinexnerka miekonuTaromero», «Kapruokmuses B KJIeTKax KOpeNIka JyKay, MarHUTHasE MOJIEIIb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens MeradasHoit XpoMoCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PA0OThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIpEnapaTax.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiIa1 pocCHNCKUX U 3apyOexKHBIX YUEHBIX B pa3BUTHE
reHeTuku. Meroapl TeHETHKUA (THOPUIONOTUYECKUM, UHUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTnyeckass CHUMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTU  HAcJEeAOBaHUsl  IPU3HAKOB, ycTaHoBIeHHble [.  MeHnenem.
MoHorudpuaHOEe CKpeIrBanue. 3aK0H eHHO-00pa3usi TMOPUIOB MepBOTO MoKoJeHwHs. [IpaBuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JuruOpunHoe CKpemMBaHWE. 3aKOH HE3aBHCHMOTO  HACIEIOBaHUS  IPHU3HAKOB.
[{uToreHeTnyeckne OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HaclneoBaHue Tmpu3HakoB. PaGora T. Moprana mo cIemieHHOMY
HacJIeJOBaHMIO r'eHoB. Hapyienue cuenneHus reHoB B pe3ynbTaTe KpOCCHUHIOBEpA.

XpoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/eseHHe 1oJa. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
'omorameTHele M rereporaMeTHble OpraHu3Mbl. HacnenoBaHue MNpU3HAKOB, CUEIJIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeapl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALUOHHOW HW3MEHYMBOCTH.
Bapuauvonssiii psa v BapuainmoHHast kpuBas. Hopma peakuuu npusnaka. KonndecTBeHHbIE U
KaueCTBEHHBIC TIPU3HAKU U X HOopMa peaknuu. CBoHCTBa MOAUPUKANMOHHON N3MEHYMBOCTH.

HacnenctBenHas, iy reHoTunuyeckas, "3aMeH4YMBocTh. KoMOMHATHBHAST U3MEHYMBOCTb.
Meiio3 u moIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalMOHHas
M3MEHUYUBOCTh. Kimaccuukamuss myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacToTa U
MPUYMHBI MyTalii. MyTareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOMN
m3menunBocty H. . BaBumnosa.



BHesinepHas HacIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto III[P-ananusa. HacnenctBennsie 3a0osieBaHus
YeJOBEKa: TeHHble OoJie3HH, OOJE3HM C  HACJIEACTBEHHOW MpPepacroiIOKEHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUECKUX
Oone3nel. MeauKO-TeHETHUECKOE KOHCYJIbTUPOBAHMUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuiios.

Tabmunel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHUYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3anmonencTBue alieNbHbBIX T€HOBY, «I eHeTHYeCKue KapThl pACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHermka mosa», «3aKOHOMEPHOCTH HACIEAOBAHHS, CIEIJICHHOTO C TOJOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOaupuKammoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «['eHeTHKa Tpynn KpoBu», «MyTalloHHas
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-anuimkanuun «MoHoruOpuaHoe ckpemuBaHuey, «HemnomHnoe
JOMHHHpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
Mukpornpenapar «J{po3oduna» (Hopma, myrauuu (Gopmbl KpeUIEEB U OKpacku Teja), repbdapuid
«"opox mOCEeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas padota Ne 6. «M3ydeHre MOAM(PUKATMOHHON U3MEHYHMBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlabopaTopnast pabora No 7. «Ananu3z wMyranuii y JApo30uIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTrueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMecTtukanus. Yuenne H. U.
BaBunoBa 0 MEHTpax MNPOUCXOXICHUS W MHOro00pa3us KyIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOpPO/A, ITAMM.

CoBpeMeHHbIE METO/BI CeNeKIMU. MacCOBBbI U MHAMBUAYAIBHBIN OTOOPHI B CENEKIINU
pacTeHu# U XUBOTHBIX. OIIEHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — WHOPUIUHT.
Yucras muaus. CkpeniuBaHue YuCTIX TuHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
CKkpemuBaHue — aytOpuauHr. OtganéHHas ruOpugusanus U e€ ycrexu. VCKycCTBEHHBIN
MyTareHe3 W TONyYCHUE TMOJHUIUIONAOB. JIOCTHKEHUS CEeNeKIIUM PACTEHWUW, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITambl CO3JaHUs
pexombunantHoit JIHK u TpancrenHeix opranuzmoB. Knetounas wumxenepus. KnetouHbie
KylIbTypbl. MUKPOKJIOHATEHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX



CEIbCKOXO03SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHE U JTHYeckue mnpobiaembl. MO —
TeHETHUYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paborer akamemuka M. @. HWeanoBay, «[lomumnoumus», «OOBEKTHI
ouorexHonorun», «Knerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJIEKIMU PACTeHMHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosrOIMOHHAS OHOJIOTHS.

[IpeanochbuIKM BOSHUKHOBEHHS YBOTIOIIMOHHON TEOPUHU. DBOJIIOIIMOHHAS TEOPUSI U €€ MECTO
B Onosoruu. BiusHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIIOTUU U APYTUX HAYK.

CunerenbcTBa 3BoJonuU. [lageoHTOIOrHYECKHE: TOCIEI0BATENFHOCTD OSIBIICHHUS BU/I0B
B TIAJICOHTOJIOTHYECKOW JeTomucH, nepexoaHsie (opmbl. buoreorpaduyeckne: cXoacTtBo u
paszmuune (hayH u GIop MATEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJCTBA U pa3inuus SMOPHOHOB DPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHbIC, PYIMMEHTapHbIE OpraHbI,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMSI JapBHHU3MA.
JIBIOKylMe CHUJIbl  3BOJIOUMM BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHMUYEHHOCTH PECYpCOB, HEONpeNes€éHHas W3MEHYMBOCTh, OOpb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN O0TOOD).

Cunternyeckas Teopus 3Bosonuu (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkposontonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JIBuoxkyme cuiibl ((akTopbl) 3BOJIOLMU BHIOB B Ipupoje. MyTallMOHHBIN Mpolecc U
KOMOMHATHBHAsI U3MEHUYUBOCTD. [lonmynsnoHHble BOIHBI U Apeii¢ reHoB. M3onduus u Murpanus.

EcrectBenHblii oTO0Op — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
otOopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boioluu. [IpruMepsl nmpucnocoOieHuit
y opranuzmMoB. ApoMoph03bl U UIN0-aJaNTalNH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

Maxkposomonus. @opMbl 3BONIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napajuienpHasi. HeoOpaTuMOCTh 3BOIOIHH.

[IpoucxoxaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
crienuanu3anus. AanTUBHAS pagralus.



JdemoHcTpaumnu:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepios.

TaGnuubl v cxemsl: «Pa3BUTHE OPraHUYECKOT0 MHUpa Ha 3emiie», «3apoAbIIlN T0O3BOHOUYHBIX
AKHUBOTHBIX», «Apxeontepukc», «Popmbl 60pOBI 3a cylecTBOBaHUEY, «EcTecTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3sue MoOpoAa >KHUBOTHBIX», «llomymsumny,
«MyTanuoHHasi U3MEHUYMBOCTEY, «Apomopdo3bry, «Manoamnantanuny», «O0mas nerenepanus»,
«/IBmwxymue cuibl sBoTIOIMKMY, «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «bopsda
3a CYILECTBOBAHUEY, «IIpucnocobaeHHOCTH OpPraHHU3MOBY, «["eorpaduueckoe
BUJ1000pa30oBaHue», «IKOJIOIMUECKOE BU1000pa30BaHUE.

OO06opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHbBIE
HalpaBJIEHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOeHHE FOJIOBHOTO MO3Ta II03BOHOYHBIX).

Buoreorpaduueckas kapra wmwupa, KomieKuus «QDPOpMBI COXPAaHHOCTH MCKONAeMbIX
KUBOTHBIX W pacTeHUil», Moaenp anmuukauusa «llepekpéct XxpomMocom», BIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMBbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHIOCOOJIEHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHble TIPEICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rumoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHcHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanpHele stansl Onosnorndyeckoit spotonuu. ['unoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM M UX HBOJIOLHA.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3emiie 1o 3pam u nepuoaam. Karapxei. Apxeilickas U IpOTEpO30HCKast
apsl. [Taneo3oiickast 3pa 1 €€ nepuo/ipl: KeMOPHUIICKUHN, OPAOBUKCKUM, CUITYpUICKUH, 1€BOHCKUH,
KaMEHHOYTOJIbHBIH, IEPMCKHUH.

Me3o30lickas 5pa U €€ NEepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: 1aJIe0re€HOBbIM, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
PaCTUTENIBLHOTO U )KUBOTHOT'O MHpa. ApoMOp(o3bl Y pacTeHHH U )KUBOTHBIX. [losiBIIeHUE, pacuBeT
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKoro Mupa Kak OTpakeHUe 3BOJOLNU. OCHOBHBIE CUCTEMATHUECKUE
TPYHIbl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornorenes3a. CxoAcTBa U pa3indMsl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0OKEHHUE YEIIOBEKA.

JBuwxymue cuibl  (pakTopel) aHTpomoreHesa. HacnencTBeHHass WM3MEHUHMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUI TpyZa, MBILIUICHHUE,
peub.

OcHOBHBIE CTaJuU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaAMmoxondmuid, YenoBek HeaHaepTanbckui, YenoBek pasymubid. Haxonku



HCKOMAeMbIX OCTATKOB, BpPEMsl CYyILECTBOBAHMSI, 00JACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckre packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajioujiHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAs  (a3uarcko-amepukaHckas). YepTsl
MPUCTIOCOOICHHOCTH IIPEJICTaBUTEIIEH YEIIOBEYECKUX PAC K YCIOBUSAM CyllecTBOBaHUS. EnnHCcTBO
yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[TopTpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBenue CollHEUHON cUCTeMbl», «Pa3BUTHE OpraHMYECKOro
mupa», «PacrurenpHas kieTka», <«OKuBoTHas kueTtka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4eckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YeJloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IaJCOHTOJIOTHUYECKUX HAaXOJ0K
IPEIKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue moan», «llepBbie
COBpPEMEHHBIE JTI01», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAHbOHIIA), CIENKH WM U300paKeHHs] KaMEHHBIX OpYyIUi
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabiuua,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast padota Ne 1. «M3yueHHne UCKOMAEMBIX OCTATKOB PACTEHUI U KUBOTHBIX B
KOJUTEKIIUSX .

OKcKypeusi «IBONIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeIUECKUI My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKOIIASA cpeaa.

Dkonorusi Kak Hayka. 3agaud H pa3feNbl AKOJOTMH. METOABbl JKOJOTHYECKUX
UCCIJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbpl  oOuTaHMs  OpPraHU3MOB:  BOJHAas,  HAa3eMHO-BO3JYIIHas,  IOYBEHHAs,
BHYTPHOpPraHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (hakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIIOreHHbIe. JlelicTBHE HKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QakTopel:  CBET, TEMIleparypa, BJIaXKHOCTb. DoTonepuoau3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (aKkTOpPOB. bruojornueckue puTMsl.

buotnueckne  Qaktopel. Bumbl OMOTHYECKMX  B3aUMOJEWCTBUN:  KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCaInU3M, HeUTpaau3M. 3HaueHue OUMOTHYECKUX
B3aUMOJICHCTBUI AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapPAKTEPUCTUKHU MOMYJsiuU. (OCHOBHBIE IOKA3aTead IOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXJAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsaiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['exkens.

Tabmumpl u cxemsl: kapta «I[Ipupoausie 3081 3emuny, «Cpeapl 0OOUTaHUS OPraHU3MOB),
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TONYJISIUU
uHpy30pun-Tyhenbkny», «llumeBsbie memm».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:



JlaGopaTtopHnas pa6ota Ne 3. «Mopdonorudeckne 0cCOOEHHOCTH PACTCHHUI U3 Pa3HBIX MECT
0oOUTaHUSD.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl AJKOCHCTEMBI: MPOJYLIEHThI, KOHCYMEHTBI, pPEAYyLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBL: Omomacca,
OPOAYKIHMSI. ODKOJOTMYECKHE MUpPaAMUAbL: MPOAYKIUMHU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpPETyIIsiiusl, pazButue. CyKieccus.

[TpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO03SUCTBEHHOE 3HAYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa ouocdepst. XKusoe
BemectBO M ero (GyHkuuu. OcobeHHOCTH Ouocdepbl Kak TI00aTbHOW DKOCHCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiectB M OHOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B 6rochepe 3eMinn. AHTPONIOreHHbIe H3MeHeHus B onocdepe. [ nmobanbHbIe
9KOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NpUPOJb] U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «Ilumeble nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuTaHus», «OKoJoruueckas mnupamuaa», «buocdepa u yemoBexy,
«QKocucTeMa MHUPOKOIUCTBEHHOTI'O Jiecay, « IKOoCcHCTeMa XBOMHOT O Jiecay, «brnoneHos Bogoéma,
«ArpoueHos3», «lIpumepHble aHTPONMOreHHbIE BO3ICHCTBUS Ha MNpUPOAy», «Baxuelimue
UCTOYHUKH 3arps3HEHUsl BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHeWIIas COCTaBIAIOIIAs
ouocheprr», «Paktopsl nerpagauu  nouB», «llapHukoBwlii  3ddexT», «DakTOphI
PaAMOaKTUBHOIO 3arpsi3HeHUs 6uocheps», «O01mas cTpykrypa 6uocheps», «Pacnpocrpanenue
xu3HH B Onochepe», «O30HOBHIN dKpaH Ouochepsr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MoAeIb-anmiInKanus « TunuaHsie 6MOLEHO03bI», repbapuii «PacTuTenbHbIe
coobmiecTBa», Koyekuuun «buorneHosy, «Bpeautenn BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTYyp», TepOapuil M KOJUIEKIMH PpAacTeHU M JKUBOTHBIX, MPHUHAJIEKAIIME K pPa3HbIM
HKOJIOTHUECKUM TpyImimam ojxHoro Bujaa, Kpacuas kuura Poccuiickoit deneparuu, n300paskeHus
OXPAaHSEMbIX BUJIOB PACTEHUH 1 )KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMDLI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeHero o0IIero 00pa3oBaHus: JUYHOCTHBIM, METAIIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOCHHUsS TpeaMera «bBHONOorws» BBIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEICHHUIO,
HAJIMYMEe MOTHMBAllMM K OOYYEHUIO OHOJIOTWH, IIeJICHANPABICHHOE pPa3BUTHE BHYTPECHHHX
yOeXKIIEHUI JINYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAUIUN Pa3BUTHUS
OMOJIOTrNYECKOro 3HaHUS, TOTOBHOCTh U CLIOCOOHOCTH 00Yy4arOIINUXCsl PYKOBOACTBOBATHCS B CBOEH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IPUCYIIHUMU CHUCTEME OMOJIOTMYECKOTr0
00pa3oBaHus, HAJTMYUE KOJOTHUECKOTO MMPABOCO3HAHUS, CIIOCOOHOCTH CTABUTh IICJTU U CTPOUTH
YKU3HCHHBIC TITaHBI.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPCIAMETA «bnonorusy JOCTUT'alOTCA B CIAHWHCTBEC
y'-Ie6HOfI M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMU, UCTOPUYCCKHUMHU U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MTPUHSATHIMU B
oOIIecTBe TpaBWIaMU U HOPMAaMHU TOBEICHHS M CIHOCOOCTBYIOT IPOIIECCAM CaMOIIO3HAHHMS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHeﬁ no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeMy IIOKOJIECHHUIO, B3aHUMHOIO
YBOKEHHS, OCPEKHOTO  OTHONIICHUS K  KYJIbTYPHOMY  HACICOUI0 W TPaIUIMsIM
MHOTOHAIIMOHAILHOTO Hapoja Poccuiickoit deneparnu, mpupoie U OKPYKAIOIICH cpere.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUINXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHONW BHYTPEHHEU
NO3ULIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAlMi, TO3UTHBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
PACIIUPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HaHpaBJ’[eHI/II\/’I BOCHHUTATEIBHOMN ACATCIIBHOCTH, B TOM YHUCJIC B 4aCTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydarolmerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO WJIE€HA POCCUICKOro 00I1eCTBa;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U O6H3aHHOCT€I>i, YBAXXCHHUEC 3aKOHA U
MPaBOTIOPSIIIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOH NEATEIbHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U IMO3HABATEIbHbIX 33124, BBHIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOUX JEHCTBUSX  HEOOXOAMMOCTH  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIbHBIM
MIOJIOKCHHEM;



TOTOBHOCTh K COTPYJHHYECTBY B IIPOILECCE COBMECTHOTO BBIMOJHEHHUS Y4YEOHBIX,
MO3HABATENIbHBIX W HCCIEOBATEIbCKUX 3a]a4, YBAXXUTEJIBHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKON IPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHH,
MOHMMAHUSA 3HAuYeHUs: OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YelOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTh K CITY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPAAULHUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILLICHHUI;

MOHUMaHNE YMOITMOHAILHOTO BO3ICUCTBUS KUBOM PUPOBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbS H
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

MOHMMAaHUE U peain3alus 3JJ0pOBOro U 06e30MmacHOro oopasa KU3HH (3I0pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3uUecKas aKTHBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TIPaBWJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYaIUsX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJEICTBUI M HENMPHUSATHUS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHLHO BBIMOJIHATH TAKYIO €S TEIHHOCTD;

MHTEpeC K pa3imuyHbiM chepam mpodeccHoHaANbHON IesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccuu u peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIAHbL;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BaHMIO Ha MPOTSIKECHUU BCEH
JKU3HHU;

7) 3KOI0rNYeCcKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11eIeco00pa3Hoe OTHOUICHHE K MPHUPOIe KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHNUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILEN CPEe/Ibl;

OCO3HaHHUE T1100aJIBLHOrO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH UCHOJBb30BaTh MpUOOpETaeMble MPU W3YUCHUHU OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIHICHUH MPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOI0AeHNE
IIPaBWJI IOBEJIECHUS B INPHUPOJE, HANPABICHHBIX HAa COXPAHEHHWE PAaBHOBECUS B 3KOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

aKTUBHOE HENpUsTHE NEHCTBUM, NMPUHOCSIIUX Bped OKpYKalolled MpHUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIATONPUSTHBIC AKOJIOTHUECKUE MOCISACTBHS MPEIIPUHUMAESMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJIbTYphI, OIbITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITEIBHOCTH AKOJOTMYECKOM HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAayKu © OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JHUAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MTOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM M UUTATENBCKON KYJIBTYpPhI KaK CPEJICTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YelOBEeKa M OOIIecTBa, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJII COBPEMEHHOM LMBWIM3ALMU: 00ecCredeHus
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YeJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATILHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMoil pu N3ydeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHMS, HMCIOJBb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMmble 3HAHUS U1l aHaidu3a U OOBSICHEHHS SBIICHUMN
OKPYKAIOIIer0 MHUpa W MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OCHOBAHHBIE
3aKJTIOYECHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIUXCS JaHHBIX C IENbI0 MONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKUE 3HAHWS JJIs pelieHus
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYHIECTBISITH MPOECKTHYIO U
HCCIIEI0OBATENBCKYIO ICSITENPHOCTh MHAUBUAYAIBHO U B TPYIITIC;



TOTOBHOCTh M CIHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O W CaMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJIOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yNbTaThl OCBOCHUS y4eOHOro mpeameTra «bUONOTHS» BKIIIOYAIOT:
3HaUMMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXTpeaMeTHbIE) OOIIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienruKy METOJIOB IMO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHSI,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, UCCIEAOBaHMUEe, HAOIIOJIECHUE, U3MEPEHUE, SKCIICPUMEHT M JPYTHX), YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATHBHBIC, PETYJSITUBHBIE), 00CCIIEYMBAIOIINE
dbopmupoBanre (YHKIIMOHATBLHON T'PAMOTHOCTH WM COLMAJIBHONH KOMIIETCHIIMH OO0YJaroniuxcs,
CIIOCOOHOCTE o0yJaronmxcs HCII0IL30BaTh OCBOCHHEIC MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMAIbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHS MPOrpaMMBI CPEJHEro o0Iero oopazoBaHUs
JIOJKHBI OTPAXKATh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIL30BATh MPY OCBOCHUH 3HAHUN TIPUEMBI JIOTHYECKOTO MBIITUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKAKMKM, OOOOIIECHHUS), PACKPBIBATH CMBICT OHOJOTHYECKHX ITOHATHN
(BBLIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSMU);

OTIPE/ICNIATh IEIM JEATEeIBbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHTH PE3yJIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
MPUPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYXICHUS (MHTyKTUBHBIC, ICTYKTUBHEIC, TI0 AaHAJIOTHH ), BBISIBJIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (DOPMYJIUPOBATH BBIBOIBI U
3aKIJIFOUCHUS;

MPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA JUIS MPEACTaBICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3Y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUHIl Pa3HOTo poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh ITUIAH PEICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBHE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PENICHUH XU3HESHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:



BJIa/IETh HAaBBIKAMHM y4EOHO-HCCIEI0BATEIbCKOM U MPOEKTHOM AESITETbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3JMuYHbIE BHUABI JACSATEIbHOCTH [0 MOJYYEHHUIO HOBOTO 3HAHHUSA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BATEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
TUIO0TE3Y €€ peleHus, HAXOIUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOUX YTBEPKJIEHUH, 3a/1aBaTh
napaMmeTpbl U KPUTEPUU PEIICHHUS;

AQHAIM3UPOBATH MOJIYUYEHHBIE B X0OJI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MMOUCK MEpPEeHoca CPEACTB M CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HWJEH, NpPEIJIaraTh OPUTHHAIBHBIC TOAXOIbl M PELICHHS, CTABHUTH
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAy4YHO-TIOMYJISIPHOM JUTeparype, OMOJOTHYECKUX CIIOBApsAX M CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIluu, He0OXOIUMOI JIJIs1 BHITIOJIHEHHS YIEOHBIX 3a]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, HCIOJIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISITHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISITh KOMMYHUKAIIUU BO BCceX cdepax *KU3HU, aKTUBHO Y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUI APYTUX YUaCTHUKOB JHAJIOTa UM TUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJEHCTBMS, IOHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIUBUAYaJIbHONH pabOTHI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBUN ¢ ydy€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJIOr0 Ul€Ha KOJUIEKTHBA,

OPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
JecTBUSA 10 €€ NOCTHXKEHUIO: COCTABIIATH IUIAaH JEUCTBUH, paclpeeiTh POJIM C yYETOM MHEHHH
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/Jlaratb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHHWE B pA3JIUYHBIX CHUTYalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amus:

UCTIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BBIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeI€Bble M CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBaTh COOCTBEHHBIE 337aYl B 00pa30BaTENbHOM JEATETBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH Y4eOHOTI0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIIEHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNIbHBINA U KYIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;



BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JEeHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€E PE3YJIbTaTOB AEITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IO3UIHH JPYroro YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YypOBHE
BKITIOYAIOT Crieruduyueckue s yaeOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CHOCOOBI JIEMCTBUH TI0 OCBOCHHIO, WHTEPIpPETAllMM W MNPeoOpa3OBaHMUIO 3HAHWM, BHJIBI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl PEACTABICHBI IO ToJaM 00yUeHHUS.

[IpeameTHbBIE pe3yIbTATH OCBOEHUS yueOHOTO npeameTa «buonorusy» ¢ 10 knacce 10IKHBI
OTpakaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIA/Ie POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, MeTabo113M (0OMeH BELECTB U MPEBpAIeHUE SHEPTUH ), TOMEOCTa3 (CaMOpEryIIsLus),
YpOBHEBasi  OpraHu3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOHU3BEIEHUE  (PEmpOIYKIIHS),
HaCJIECTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpajbHas JorMa MoJieKyJspHo Ouosnorun), 3akonbel (I. Mennens, T. Moprana, H. WU.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/leTh METOJaMHM HAay4YHOTO MO3HAHUS B OMOJOrMH: HAOJIOJIEHHE M ONHCaHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MPOBEAEHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISIBICHHWE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TOJIyUEHHBIX pPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX IOHATH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpEeBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, IIIACTUYECKOTO U JHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJTY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUM, JJIS1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C 1IE€IbI0 00eCTIeUeHUs
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpPYXKAIOIIEeH MNPUPOAHONU cpelne, MOHMMaHHE HEoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHMONOTMM M OMOTEXHOJIOTHH JUIsl palMoHaIbHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpEJICKa3aHMsl HAaClIe0BAaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUsA, BKIIIOYAOUIYIO0 ICEBAOHAYYHbIC 3HAHHS M3 PA3IMYHBIX HMCTOYHHKOB (CPEICTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBbIE U YCTHBIE COOOIIeHHs, 000011as
Ouonornyeckyro MHGOPMAIMIO M3 HECKOJIBKMX HWCTOYHHUKOB, TPAMOTHO HCHOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO MpeamMeta «buonorus» ¢ 11 knacce nonKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKpBIBaTh CO/IepPKaHNe OMOIOTHYECKUX TEPMUHOB M MMOHATUI: BUJI, TIOYJISIIIHS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpPraHU3MOB, BHUJ000pa3oOBaHUE, SKOJOrHYecKue (aKTOphl, HSKOCUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIeTIH MUTaHUsI, SKOJIOrHUecKas mupamuia, OuoreoreHos, ouocdepa;

yMEHHE W3/arate Ouonorndeckue Teopun (dBomonoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHUH u myteid sBomronuu A. H. CeBeprioBa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHW3MOB, JEHCTBHS SKOJOTHYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B SKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHHI B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKJIOB B
ouocdepe;

YMEHHUE TPUMEHSTh TOyYeHHBIC 3HAHUS U1 OOBSICHEHUST OMOJOTHMYECKHX MPOIECCOB U
SIBIICHUM, JIJISl IPUHSATHS PAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHUsI B OKpYXaolleil NpUpOIHON cpene, MOHMMaHUEe HEO0OXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU ononorun ISt panroHaNbHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHATH J1A0OPAaTOPHBIE M NpaKTH4YecKue paboThl, COOIIOAATh MpaBHia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi HMH(OpMAIMK, HAYYHO-TIOMYJSIPHBIE MaTepHaibl), paccMaTpUBaTh TJIOOAIBHBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLIeHHUs, 0000mas
Ouonornyeckyro HMH(GOPMALMIO M3 HECKOJbKMX HCTOYHUKOB, TPAaMOTHO WCIIOJIb30BAaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 broorit kak Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 XK 1
UBBIC CHUCTEMBI U UX OpraHu3aIus 0 0 https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 5 0 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 KuzneneaTeIbHOCTD KJIETKH 10 0 0 https://m.edsoo.ru/7f41c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 0 1
OpraHu3MoOB https://m.edso0o.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 8 0 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 0 bubnmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [IOK
1 IBOMOUHOHHAS OHOTOTHS o 0 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 0 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3Mbl  OKpYKAIOWAs Cpea > 0 L https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01iecTBa 1 9KOJIOTUUECKHE CUCTEMBI 11 3 0 https://m.edsoo.ru/7fA1ecT4
BIIEE KOJIMYECTBO YACOB II
OBbIII O CTBO HACOB I1O 34 3 5

I[TPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/ Tema ypoka

buonornst kaxk wHayka. CBs3p Ouomoruum c
OOIECTBEHHBIMH, TEXHWYECKUMH U APYTHMMHU
€CTeCTBEeHHBIMH HayKaMmu, (prmocodueil, ITUKOH,
ACTeTHKOW ¥ TmpaBoM. Pomp Owomornu B
(hopMHpOBaHWHU COBPEMEHHON HAyYHOU KapTHUHBI

Mmupa. Cucrema OHOJIOTHYECKUX HAYK.

Meronbl [IO3HaHUsA KUBOHI HIPUPOIBL

(nabnroneHue, AKCIIEPUMEHT, OIHCaHHe,

HU3MepeHHue, KiaccupuKanus, MOJCIUPOBaHNUE,
2 cTaTUCTUYECKas 00paboTKa JaHHBIX).
IIpakTyeckas pabora Ne 1 «lcnons3oBanne
Pa3TMYHBIX METOAOB MPU U3yUEHUH

OHOJIOTHYECKUX OOBEKTOBY

JKusbie cucTeMbl (OMOCHUCTEMBI) Kak MPEaMET
nzyueHus 6uonornu. OTINYNe )KUBBIX CHCTEM OT
HEOPraHWYECKOU MPUPOJIBL.

CpoiictBa OumocucteM U WX pa3HOOOpasue.
3 YpoBHaH
MOJIEKYJIIPHBI,

OpraHu3aInu ouocucTeM:

KJIETOYHBIH, TKaHEBBIH,
OpraHU3MEHHBIH, MONYJISIITUOHHO-BUIOBOM,
3KOCHUCTEMHBII (buoreoneHOTHYECKUN ),

ounocdepHsbIil.

KoauyecTBO 4acos

KoHnTpoJbnHbIe
Bcero P
padoThI

IIpakTuyeckue
padoThI

0.5

DJIeKTPOHHbIe U (POBbIE
o0pa3oBaTebHbIE

pecypchbl

bubmmoreka [IOK
https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a

bubnmoreka IJOK
https://m.edso00.ru/863e6122

bubmmoreka [IOK
https://m.edso0.ru/863e6564

XUMHUYECKUH  COCTaB XumMuyeckue
SJEMEHTBI: MAaKpPODJIEMEHThI, MHUKPOJIEMEHTHI.
4 Bona u Munepanbabie BemecTBa. OyHKIUU BOJBI
W MUHEPAIBHBIX  BEIIECTB B  KIIETKE.
[MoxaepkaHue OCMOTHYECKOI0 OajaHca.

KIICTKH.

bu6mmoreka IJOK
https://m.edso0.ru/863e674e



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

Benku. CoctaB ®  cTpoeHHE  OCIKOB.
AMWHOKHUCIOTBI - MOHOMEPHI OcIKOB.
Hesamenumble W 3aMEHHUMBIE aAMHHOKHCIIOTEHI.
AMUHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYPHI
OCIIKOBOW MOJICKYJBI (TIEPBUYHAS, BTOPHYHAS,
TpeTHYHas W  YCTBEPTHUYHAS  CTPYKTYpa).
XuMuueckue cBoicTBa OenkoB. buomoruueckue
(GYyHKIUHN OEITKOB.

bubmmoreka [IOK
https://m.edso00.ru/863e6b72

@depMeHTBl — OHONIOTHYECKUE KaTalu3aTOpbI.
Crpoenne  QepMeHTa:  aKTHBHBIA  IICHTP,
cyOctpatHas crenuduaHocTh.  KodepMmeHTHI.
Butamunsl. OTnunuus (hepMeHTOB oT
HEOPraHMYECKHUX KaTaln3aToOpOB.
JlaGopaTopHasi padora Ne 1 «U3yuenue
KaTaJUTHYECKOW aKTUBHOCTH ()epPMEHTOB (Ha
MpUMepe aMUIa3bl HITH KaTala3bl)»

0.5

bubnunoreka LIOK
https://m.edso00.ru/863e6b72

YrneBoabl: MOHOCaxapuapl (TJIFOK03a, pudo3a u
Ne30KCuprd03a), JMCaXapHIbI (caxapo3a,
JIaKTO3a) W MOJMcaxapuipl (Kpaxmal, TJIMKOTEH,
EJUTI0N03a). Bbuonornueckue GbyHKIMN
YTJIEBOIOB. JIvmu el TPUTIHLEPHUIBL,
dbocomumuaer,  crepoumsl.  ['mapodunbHO-
ruapodoOHbIe CBOMCTBA. Buonornueckue
¢ynkumn  aunuaoB. CpaBHEHHE — YIJIEBOJOB,
OCJIKOB M JINMUIOB KaK ICTOYHUKOB SHEPTUH.

Hyxnennosele  kucmorel: JHK wu  PHK.
HyxneoTunbl — MOHOMEpPHI HYKJIEHHOBBIX KUCIIOT.
Crpoenne u ¢ynkuun JHK. Crpoenne u
¢ynkumun PHK. Bunet PHK. AT®: crpoenue u
(GyHKINY.

Hutonorust — Hayka o kietke. Kiierounas teopus
— TmpuMep B3auMojieiicTBUs uaed u (akToB B
HayYHOM MO3HAHUU. MeTOAbI H3yUeHHS KIETKH.

butmmoreka [IOK
https://m.eds00.ru/863e6870

bubnmnoreka [HOK
https://m.edsoo.ru/863e6d5c

bu6mmoreka IJOK
https://m.edso0.ru/863e6e88

10

Kietka xak 1eioctHast xuBast cucrema. Oomme
NpU3HAKK  KJICTOK:  3aMKHyTas  HapyKHas

bubmmoreka [JOK
https://m.eds00.ru/863e6e88



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

MeMOpaHna, monekynbl JIHK kak renermueckuit
amnmapar, CUCTeMa CHHTe3a Oeka.

11

12

13

14

Tumer  KIETOK:  dyKapuoOTHYEeCKas |
npokapuotndeckas. (OCOOCHHOCTH  CTPOCHUS
npokapuoTuueckoil kietku. Kierounas creHka
Oaxrtepuii. CTpoeHHE SYKapUOTHYECKOW KIIETKU.
OCHOBHBIC OTIMYHS PACTUTEIHHOU, KUBOTHOU U
rpubHO¥ KieTku. JladbopaTopHas padora Ne 2
«3ydyeHne  CTpOEHMsI  KJIETOK  PAacTECHHUU,
JKUBOTHBIX, TpHOOB W  OakTtepuit 10X
MHKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax u
WX OTIIFICAHUE)

[ToBepxHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAS
CTCHKA, TJIUKOKAIUKC, X (hyHKIHIH.
[InazmaTtmueckass memOpana, e€ CBoiicTBa U
¢byakmun.  Lurormasma u  e€  OpraHOWHL.
OpaomemOpannbie opranouasl kietku: OIIC,
anmapat [ onmbmku, muzocoMsl. [lomyaBToHOMHEIE
OpPraHOW/bl KJIETKH: MHUTOXOHJIPHH, TUTACTHUJIBI.
[Ipoucxoxnenre MUTOXOHIIPUH U mIacTuA. Buasl
mwiactun. HememOpaHHBIE OpPraHOWABI KIETKU:
puOOCOMBI, KJIETOYHBIA IIEHTP, I[EHTPHOJH,
pecHUYKH, KryTHKU. OYHKIUM OpPraHOUI0B
KJIETKH. BritoueHus.

Anpo — perynaTopHsi 1eHTp KieTku. CTpoeHue
aapa:  siiepHas  00o0J0dYKa, — KapHOILIa3Ma,
XpPOMAaTHH, SAPBILIKO. XpoMOcOMBl. TpaHcropt
BEILECTB B KIIETKE.

O06MeH BEIISCTB, HIIN METa00IU3M.
Accummisanus  (IJIaCTHYECKH  OOMEH) |
TUCCUMMJIISIMS (dHEpPreTHUecknii oOMeH) — JBe
CTOPOHBI €JJMHOTO Tporiecca MeTadoau3ma. Poib
3aKOHOB COXPaHEHHS BEIIECTB M DJHEPTHU B
NoOHMMaHuu  Merabonmm3ma. Tumel  oOMeHa
BEIIECTB: aBTOTPOQHBIN M reTepoTpodHbIi. Posb

bubmmorexa [IOK
0.5 https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

bubnunoreka LIOK
0 https://m.edso0.ru/863e6ff0
https://m.edso00.ru/863e716¢

butmmoreka [IOK
0 https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

bu6mmoreka IJOK
https://m.edso0.ru/863e766¢



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

(epMeHTOB B OOMEHE BEIIECTB U MPEBpalllcHHN
SHEPTHUH B KIIETKE.

15

16

17

®orocuaTe3. CBeToBas ® TeMHOBas (a3l
(dhoTocuHTE3A. Peaxrmim (dhoTocunTE3A.
OddexkTuBHOCTL dhoTocuHTE3A. 3HavcHME
dboTocwHTE3a MM KWU3HW Ha 3emite. BrusHue
ycioBuii cpenbl Ha (OTOCHHTE3 U CIIOCOOBI
TIOBBIIIICHHS €T0 MPOJAYKTUBHOCTH y KyJIBTYPHBIX
pacteHui. XeMOCHHTE3. XEMOCUHTE3UPYIOIIHE
OakTepuu. 3HAUCHHE XEMOCHHTE3a /IS KU3HU Ha
3emue.

DHepreTrdecknil 0OMeH B KiieTke. Paciiernnenue
BEIIECTB, BBIACICHHE M  aKKyMYJIHPOBaHHE
SHEPTUM B KIETKE. OTambl 3HEPreTUYecKOro
oOMena. ['mukxonmu3. bpokeHune u ero BUBL
Kucnoponnoe oxucienue, uWId  KJIETOYHOE
neixanue. OxucnurenpHOe (QochoprIpoBaHHE.
3¢ exTUBHOCTD PHEPTEeTHYECKOI0 OOMEHa.

Peaknum MarpuuHoro cuHresa. l'eHernueckas
nHpopmanus u JJHK. Peanuzanus renerndeckoit
WHpOpPMAIIUK B KiIeTKe. [ eHeTHUeCKuit Ko M ero
cBOMCTBA. TpaHCKpUNIMS — MaTPUYHBIA CUHTE3
PHK. Tpaucmsiuua — 6uocunres3 Oenka. DTarbl
TpaHcisanuu. KogupoBanue amMuHokucinot. Poisb
pubocom B OHocHHTE3€e OerKa.

bubmmoreka [JOK
https://m.edso0.ru/863e7c98

bubnunoreka IJOK
https://m.edsoo.ru/863e7aae

butmmoreka [IOK
https://m.edso00.ru/863e796e
https://m.eds00.ru/863e796e

18

Hexnerounslie (hopmbl )KU3HH — BUpYCHL. McTopust
otkpeiTus  BupycoB ([. W. lBanHoBCkuif).
OCOOEHHOCTH CTPOCHUS W JKU3HEHHOTO IIUKJIA
BupycoB. bBakrtepuodarun. bBonesnn pactenHuid,
JKUBOTHBIX U Y€JOBEKA, BHI3BIBAEMBIE BHPYCAMHU.
Bupyc wnmmynomedummra uwenmoseka (BUY) —
Bo30yautens CIINIa. OOpaTHast TpaHCKpHIIIIUS,
peBepraza ®W  uWHTerpasa. IIpoduiakruka
pacnpocTpaHEeHuUs] BUPYCHBIX 3a00JI€BaHUM.

bubnmnoreka [HOK
https://m.edso00.ru/863e7540

19

KiteToYHbIN ITUKJI, WM >KU3HCHHBIN UK KIICTKH.
HHuTepdaza u mutos. [Ipomeccsl, mpoTeKarmue B

0.5

bubmmoreka [JOK
https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4

uHTepdaze. Pemnmukanus — peakuusi MaTpUIHOTO
CHHTE3a JHK. Crtpoenue XPOMOCOM.
XpoMocOMHBIN HaOOp — KapuoTuI. AUITONIHBII
W TalUIOMIHBIA ~ XPOMOCOMHBIE  HaOOpBHI.
Xpomatumsl. HuTtonoruueckue OCHOBBI
Pa3MHOXXEHUS W HWHAMBHUIYaJbHOTO Ppa3BUTHUSA
opranu3moB. Jlenenue kiaeTku — Muto3. Craguu
muto3a. IIporeccsl, mpoucxoasume Ha pas3HbIX
CTalusAX MHUTO3a. buonornueckuit CMbICT MUTO3a.
[Iporpammupyemast THOEIb KIETKH — arloITO3.
JlabopaTopHas pa6ora Ne 3 «HaOmrogenue
MHTO3a B KJIETKaX KOHYMKa KOpEeIlIKa JyKa Ha
TFOTOBBIX MUKpOIpEenapaTax»

20

®DopMbI Pa3MHOKEHHSI OPTaHU3MOB: 0ECIONoe U
MojioBoe. Buapl  0eCmonoro  pasMHOKEHHS:
JeNeHWe  HaaBOe, IMOYKOBAaHWE  OJHO- H
MHOTOKJICTOYHBIX, cropoo0Opa3oBaHue,
BEreTaTMBHOE pasMHOKeHHe. VICKyCCTBEHHOE
KJIOHHPOBAHWE OPraHW3MOB, €r0 3HAYCHUE JUIS
cenmekiun. I1010BO€ pa3MHOXEHHE, €70 OTINIHS
oT Oecrooro.

bubnuorexa LIOK
https://m.edso0.ru/863e81b6

21

22

Metiios. Cragnu Meno3a. IIponeccsl,
MPOUCXOSIINE Ha cTafusx meiio3a. [loBenenne
XpPOMOCOM B Meno3e. Kpoccunrosep.
bronornueckuii CMBIC B 3HaUCHUE MeHo3a.

I'amerorene3 — mporecc 00pa3oBaHUS MOJOBBIX
KJIETOK y JKNBOTHBIX. ITonoBeie KECIIC3bI.
CEeMEHHHKH U ssndyHuKHA. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJETOK — TaMeT (CrepMaTo30u/,
SWLEKIeTKAa) — CIIEPMAaTOreHe3 U OBOIEHES.
OcoOeHHOCTH ~ CTpOEHHMS  SIMLEKIETOK |
CIIEpMaTO30UI0B. OmnonorsopeHue.
[Taprenorenes. JlaGopaTtopHas padora Ne 4
«M3ydeHne CTpoeHHs TIOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIpENapaTax»

0,5

butmmoreka [IOK
https://m.edsoo.ru/863e7f4a

butmmoreka [IOK
https://m.edso00.ru/863e81b6
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WnnuBupyansHoe pasBUTHE (oHTOTEHE3).
OMOpHOHANTEHOE ~ pa3BUTHE  (3MOpHOTEHE3).
Drarsl IMOPUOHATIBHOTO pa3BHUTHS y
MO3BOHOYHBIX ’KHBOTHBIX: npoOiieHue,
racTpyJsusi, opranorenes. [loctamOpruonansHOe
pa3ButHe. THITBI TOCTIMOPHUOHATBHOTO Pa3BUTHSL:
npsMoe, HenpsMoe  (JMYMHOYHOE). BrusiHue
cpemsl Ha pPa3BUTHE OPraHU3MOB, (DaKTOPEI,
CIOCOOHBIC BBI3BIBATH BPOXKACHHBIC YPOJICTBA.
Poct u pasButme pacteHuil. OHTOreHe3
I[BETKOBOT'O PACTCHUS: CTPOCHHE CEMEHH, CTaIUH
pa3BuUTHIL.

bubmmoreka [IOK
https://m.eds00.ru/863e8436

24

[Ipeamer u 3amauu renetuku. Mcropus pa3Butus
reHeTukd. Poms muronormu um 3MOpHONIOTHM B
CTAHOBJICHMM T'€HETUKH. BKiax pOCCHHCKUX U
3apyOeKHBIX VYUEHBIX B PAa3BUTHUE T'EHETHUKH.
MeTtop! TeHETHKH (rubpuaoIOrHYECKUH,

LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-
Te€HETUYECKHIA). OcHOBHBIE TEHETUYECKUE
TTOHSTHS. I'enerndeckas CUMBOJIHKA,

HCIIOJIb3yEMaAa B CXEMax CerIHI/IBaHI/Iﬁ.

bubmunorexa LIOK
https://m.edso00.ru/863e86f2

25
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3aKOHOMEPHOCTH  HAcJEAOBaHUS  IPU3HAKOB,
ycraHoBieHHble I'. Mennenem. MoHOTHOpHIHOE
CKpelLIMBaHue. 3aKOH €AMHO-00pa3usi ruOpuioB
nepBoro nokosieHus. llpaBuno noMHHUpPOBaHUS.
3akoH pacuHieneHuss Tpu3HakoB. [umoresa
yucToTel  raMeT. [lomHoe W HemonHoe
JOMHHUPOBAHHUE.

HurnOpuanoe CKpeLIUBaHue. 3aKkoH
HE3aBHCHUMOTO HacJIEJOBaHUS  IPHU3HAKOB.
Lutorenerndyeckue  OCHOBBI  AWTHOPUIHOTO
CKpEIMBaHUs. AHAJIN3HUPYIOLIEE CKpEIIMBaHUE.
Hcnonp3oBanne aHATU3HUPYIOLIETO CKPEILIMBAHUS
JUISL ONIPEIeTICHNsI TEHOTHIA OCOOH.

butmmoreka [IOK
https://m.eds00.ru/863e8878

bubnmnoreka [HOK
https://m.edso0.ru/863e89a4

27

CHCHHGHHOG HacJICAOBAHUC TIPU3HAKOB. Paborta
T. MopraHa o CHCIJICHHOMY HACJICAOBAHUIO

0.5

butmmoreka [IOK
https://m.edso0.ru/863e8c60
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reHoB. HapymeHune cuHemieHuss T€HOB B
pe3ynpTaTe  KpPOCCHUHIoBepa.  XpOMOCOMHAas
TeOpHs HAaCJIECTBEHHOCTH. | eHeTH4ecKue KapThl.
JlabopaTtopnas pabdora Ne 5 «M3ydeHue
pe3yAabTaTOB MOHOTHOPHUIHOTO U JUTHOPHIHOTO
CKpelIMBaHUS y JApO30QHIBI Ha TOTOBBIX
MUKpoOTIpenapaTax»»

28

29

30

I'eneruka mosia. XpPOMOCOMHOE OIpejeeHue
mona. AYTOCOMBI H TIOJIOBBIE XPOMOCOMBI.
I'oMorameTHBIE W TreTeporaMeTHbIE OpTaHN3MBL
HacnenoBanne npu3HakoB, CIETHIEHHBIX C TIOJIOM.

N3MeHYnBOCTS. Buner W3MEHYUBOCTH:
HEHACJEACTBEHHass M HacieACTBeHHas. Poib
cpeabl B HEHACIEACTBEHHOH W3MEHYUBOCTH.
XapakTepucTuka MO UKAITMOHHON
HM3MEHYHUBOCTHU. Bapuaunonueiii  pan u
BapHallMOHHass  KpuBas. Hopma  peakuuu
npu3Haka. KoimyecTBeHHBIE W KayeCTBEHHBIE
NpU3HAKM W WX HopMa peaknud. CBolicTBa
MOJU(PHUKALMOHHOM N3MEHYUBOCTH.
JlabopaTtopnas paGora Ne 6. U3yuenue
MOJIU(PHUKAINOHHOW M3MEHYMBOCTH, MOCTPOCHHUE
BapHaILlMOHHOI'O Psiia ¥ BApHALMOHHON KPUBO»

Hacnencreennas, 17031 TeHOTHUIINYECKas,
HW3MeHYMBOCTh. KOMOWHATHBHAST M3MEHYHBOCTH.
Meito3 u 1OJOBOM  mpolecc —  OCHOBa
KOMOMHATHBHON HM3MEHYMBOCTH. MyTaroHHas
n3MeHuuBocTh.  Kiaccubukaums — myraumii:
TEHHBIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa u
OpUYMHBL  MyTanuid. MyTareHHble  (HaKkTOpHI.
3aKOH TOMOJIOTHYECKHX PS/I0B B HACIEACTBEHHON
mmenunBoctd H. U. BaBunosa. Buesgepnas
HACJIE/ICTBEHHOCTh u M3MEHYUBOCTD.
JlabopaTopnas padora Ne 7. «AHanu3 Mytauuit
y Op030(HIIBI Ha TOTOBBIX MUKPOTIpETapaTax»

0.5

0.5

bubmmoreka [IOK
https://m.edso00.ru/863e8c60

bubnmoreka IJOK
https://m.edsoo.ru/863e8efe

bubamnoreka [HOK
https://m.edsoo.ru/863e8efe
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I'eneTuka YCJIOBCKA. KapI/IOTI/IH YCJI0BCKaA.
OcCHOBHEBIE METOAbBI TCHCTHUKHN YCJIOBCKaA:

reHeaJJoTuYeCKUi, OJIM3HELIOBBLIN,
LIUTOTCHETUYCCKHUHA, OHMOXUMUYECKUIA,
MOJIEKYJIAPHO-TEHETUYECKUI. CoBpeMeHHOE
ONpEACIICHUE TCHOTHIIA; MMOJIHOTCHOMHOE

CCKBEHHPOBAHKE, TCHOTUITMPOBAHHUE, B TOM YHCIIC
¢ nomompto [II[P-ananuza. HacnencrBeHHbIE
3a00/IeBaHusl  YCIIOBEKA: TIeHHBIE  OOJE3HH,
0oie3Hn c HACJIEACTBEHHOMI
MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHEIE
oomesnn. ComaThdyeckhue W TEHEpaTHBHBIC
myTtaruu.  CTBoNOBBIE  KJETKH. [IpuHIIUIIEL
3I0pOBOTO  00pa3a  JKHM3HM, JMArHOCTHUKH,
HpO(bI/UIaKTI/IKI/I u JICUCHU L TCHECTUYCCKUX
0oJIe3HEH. Meauko-reHeTHYECKOe
KOHCYJIBTHPOBAaHUE. 3HAYCHUE MEIUIIMHCKOM
TCHETUKH B TIPENOTBPAICHUA U  JICYCHUH
FeHETHYECKUX 3a00JICBaHMIA YETIOBEKA.

Cenexiusi Kak Hayka W TIpOIEcC. 3apoKaeHHe
celekuuu M goMectukanms. Yuenne H. W
BaBunoBa 0 LeHTpax IPOUCXOXKICHUS U
MHOT000pa3us KyJbTypHBIX pacTeHHd. LleHTpbl
MIPOUCXOXKJIEHUST JIOMAIIHUX JXKUBOTHBIX. Copr,
mopona, mTamMM. CoBpeMEHHBIE  METOIBI
ceneKkuu. MaccoBbli W HMHAUBUIYAIbHBIN
OTOOpBI B CENEKIWU PACTEHWH H IKUBOTHBIX.
Onenxka 3KCTEpbeEpa. bimskopoacTeeHHOE
CKpeluBaHue — WHOpumWHT. Ywncras JuHUSL.
CkpempBaHWe YHCTBIX JTUHHUHA. ['eTepo3uc, nim
rudpuanas cuina. HepoacTBeHHOE CKpenBaHue —
ayropuamar. OtnanéHHas THOpuam3anus U 8
ycnexu. ICKyCCTBEHHBIN MyTareHes U MoJIy4eHHe
MOJIUTUIONA0B. JIOCTHKEHMS CENEKIUHN pacTEHUH,
YKUBOTHBIX 1 MUKPOOPTaHU3MOB.

bu6mmoreka IJOK
https://m.edso0.ru/863e9214
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buotexnonorus KakK oTpacib
Npou3BOACTBA. ['€HHAs UWHXKEHEepUs. ITaIbl
co3nanus pekomOunanTHoW JIHK m TpancreHHBIX
opranu3moB. Knetounas umxenepus. Knerounsie
KyJbTYpbl. MHKPOKJIOHAIBHOE Pa3MHOXEHUE
pacrenuit. KiionupoBaHnue BEICOKONPOTYKTUBHBIX
CEJIbCKOXO035MCTBEHHBIX OPraHu3MOB.
DKOJOrHYecKre u dTudeckue npoodnemsl. [MO —
TCHETUYCCKH MOAU(DUIIMPOBAHHBIC OPTaHU3MEI.

bubmmoreka [JOK
https://m.eds00.ru/863e9336

34

[IpomexyTounast arrecranusi. Konrponbnas
padorta

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34
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11 KJIACC

Neni/m

Tema ypoka

KoauuecTBO yacoB

KonTpoabubie

Bcero
padoTsI

IMpakTH4yeckne
padoThI

DyieKTpOHHbBIE N (POBLIE
o0pa3oBaTeJibHbIE

pecypchbl

[Ipeanocsuiku BO3HUKHOBCHHMS
9BOJIOLMOHHOM  Teopuu.  OBOJIOLHMOHHAS
Teopust U e€ mecto B Ouosnoruu. BnusiHne
9BOJIIOLIMOHHOM TEOPUH Ha pa3BUTHE OMOIOTUU
U IPYTUX HayK.

CBujaeTenbcTBa SBOJIIOLUY.
[TaneoHTONOrMYECKHE:  TMOCIIENOBATEIBHOCTD
MOSIBJICHHUS BHUAOB B IAJICOHTOJOTMYECKOM
JICTOTIMCH, nepexonHbIe (dopMmBI.
Buorpadudeckne: cxonctso u paznmuue dhayH
nu  Giaop  MarepukoB M OCTPOBOB.
OMOpHOIOTHYECKUE: CXOICTBA W Pa3iIndus
SMOPHOHOB Pa3HbIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMHYECKHUE
:TOMOJIOTHYHBIE, aHaJIOTHYHEBIE,
PYAMMEHTapHbIE OpraHsl, aTaBHU3MBI.
MonekynapHO-0MOXUMHYECKHUE: CXOJICTBO
MEXaHU3MOB HACJI€JICTBEHHOCTH M OCHOBHBIX
MeTa0OJIMUYECKHUX ITyTeH Y BCEX OPraHU3MOB.

OBOJIONMOHHAS TEOpHUs Y./lapBuHa.
[IpeanochUIKH BO3HUKHOBEHHUS JdapBUHHU3MA.
JBmKymue CHIIBI DBOJIONWMA BHJOB  II0
JapBuHy (M30BITOYHOE pA3MHOXKEHHE TPHU
OTPAaHUYECHHOCTU PECYpPCOB, HeompeneacHHas
W3MEHYMBOCTh, OOpHOa 3a CyIECTBOBAHUE,
€CTECTBEHHBIH 0TOOD).

bu6nmoreka IJOK
https://m.edso00.ru/863ea20e

bubmoteka [IOK
https://m.eds00.ru/863e9570

bubnmnoreka [IOK
https://m.edso0o0.ru/863e9cle

Cunrernueckas teopus dBojonmn (CTDO) u eé
OCHOBHBIC  TOJIOKEHHS. MUKPO3BOIIOLHSI.
[Momynsmys kKak eJIWHUIA BHUJIA W DBOJIOINH.

0.5

bubnmoreka IJOK
https://m.eds00.ru/863e99c6
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JlabopaTopnasi padora Ne 1 «CpaBHeHHe
BHUJIOB 110 MOP(HOJIOTHYECKOMY KPHTEPHUIO)

Jewwxymme cuiibl ((pakTopsl) SBOIOLIH BUIOB
B mpupoie. MyTalMOHHBI Tpouecc |
KOMOWHATHBHAs W3MEHYUBOCTE.
[lomynsuuoHHble BONHBI M JApeld TeHOB.
Wzonsuust 1 Murpanus

buomuoreka LIOK
https://m.edsoo.ru/863e9da4

EcrecTBenHbIl 0TOOp — HANPABISIOMINT
¢axTop 3BomronHu. POpMBI €CTECTBEHHOTO
otbopa

bubmuorexa LIOK
https://m.edso0.ru/863e9ed0

[pucnoco6IeHHOCTh OpraHu3MOB Kak
pe3yibTaT SBOJFOIINH. [Tpumepsr
MIPHUCIIOCOOIEHUH y OpraHu3MoB. ApoMop]o3bl
W WTU0ATaTI TAll Y.

JlabopaTopHasi padora Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepar

Bun u BupmooOpazoBanme. Kputepuu Buza.
OcHoBHbIE (dhopmbl BUI000pa30BaHuUs:
reorpaduyeckoe, 9KOJIOTHYECKOE.
Maxpo3BOJTOLHSL. dopmbl 9BOJIIOLMU:
¢duteTnueckas, JUBEpreHTHAs,
KOHBEpI'€HTHas1, TapajuieIbHasl.

Heob6patumocTs asBosroruu. IIponcxoxaeHue
oT HeCIIeUaTU3UPOBAHHBIX MIPEIKOB.
[Iporpeccupyromas CITeIMaTH3aIHs.
AJnanTiBHAS pagualusl.

05

Bbubnunoreka IJOK
https://m.edsoo.ru/863e9fde

bubmoteka [IOK
https://m.eds00.ru/863e99c6

bub6nmoreka IJOK
https://m.eds00.ru/863e99c6

10

JoHayuyHble NOpeaCTaBICHUS O 3apOKICHUU
KU3HU. HayuHble Tumote3bl BO3HUKHOBEHUS
KHU3HH Ha 3emuie: aOuMoOreHe3 W MaHCIIEPMHUsI.
Hcropust xu3HM Ha 3emiie W METONbI ef
W3y4eHUS

bub6nmoreka IJOK
https://m.edso0.ru/863ea5a6
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12

13

Xumudeckasi SBOIIOLHSI. AOMOTeHHBI CHHTE3
OpPTraHUYECKUX BEIIECTB W3 HEOPTaHHYCCKHX.
DKCIEepUMEHTAITEHOE MTOATBEPKICHHE
XAMHYECKOM JBOJIoNnH. HadaabHbIE 3TaIlbl
Oouonornyeckor spomonuu. ['mmoreza PHK-
mupa. GopMupoBanne MEMOpPaHHBIX CTPYKTYP
W BO3HUKHOBEHHE TIPOTOKJIETKH. IlepBrle
KIETKH W wuXx J3Boiionusa. DopmupoBaHue
OCHOBHBIX TPYIIT JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie MO d3paM U
MEpUOJAM. Karapxeii. Apxeiickas u
npotepo3oiickas »psl. [laneo3oiickas spa u eé
MEepUoabl:  KEeMOPHUHCKHWHA,  OpIOBHKCKHUH,
CUJTyPUICKH, JEBOHCKUN, KAMEHHOYT OJIbHBIN,
nepMckuil. Me3o3oiickas spa U €€ mepuoabl:
TPUACOBBIM, FOpCKUl, MenoBoil. KaliHo3oiickas
9pa M €€ TMepuoAbl:  IAJICOTEeHOBBIN,
HEOT'€HOBBIM, AHTPOIIOTEHOBBIH.

XapakTepucTuka KJIMMaTa 51
reojiorudeckux InpoueccoB. OCHOBHbIE 3Tallbl
3BOJIIOLIMU PACTUTENHFHOTO U )KUBOTHOT'O MHpA.
Apomopdo3bl 'y pacTeHWH U IKHBOTHBIX.
[losiBnenue, pacuBeT W BBIMHUpAHHE TPYII
KUBBIX opraHu3moB. IIpakTnueckas padora
Ne 1 «/3yueHne HWCKOMAeMBIX OCTAaTKOB
pacTeHHH U )KUBOTHBIX B KOJIIEKITUIX)

0.5

bub6nmoreka IJOK
https://m.edsoo.ru/863ea5a6

bubnunoreka IJOK
https://m.edsoo.ru/863eabbe

bubmuorexa LIOK
https://m.edsoo.ru/863ea8hc
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Cucrema opraHMYecKOro Mupa Kak OTpaXKeHHe
sBojtolMu.  OCHOBHBIE  CHCTEMAaTUYECKUE
CPYIIbl OPTaHU3MOB.

bu6nmoreka IJOK
https://m.edso0.ru/863ea48e

15

OBomronysl  4enoBeKa. AHTpOINOJNOTHS  Kak
HayKa. Pa3Burue MIpeCTaBICHUI 0
MIPOUCXOXKICHUH YelloBeKa. MeTo bl U3yUueHHs
aHTporioreHe3a. CxoiacTBa M pa3Inuud

bubommoreka [IOK
https://m.edsoo.ru/863eac2c
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yejJoBeKa M KHBOTHBIX. CHcTeMaTH4YecKoe
TIOJIOKCHHC YCIIOBCKA.

JBwxkymme cuibl (PakTopbl) aHTPOIIOTEHE3A.
Hacnencreennas MU3MECHYUBOCTb u
ecTecTBeHHBIH 0TOOp. OOImecTBeHHBIH 00pa3
KM3HW, W3TOTOBICHHUE OpYAMH  Tpyja,
MBIIUICHHUE, PeUb.

buomuoreka LIOK
https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTaiuM W BETBH 3BOJIOLUU
YEJIOBEKa: aBCTPAIIONUTEKH, YeT0BEK yMeNblIi,
Yenosek MPSIMOXOMSIILIUNA, Yenoek
HEaHJEPTAIbCKUM,  YenoBek  pasyMHBIN.
Haxogkm uckomaeMbIX OCTaTKOB, BpeMs
CYIIECTBOBaHUs, 0O0JAcTh paclpOCTPaHCHUS,
00BEM TOJIOBHOIO MO3ra, 00pa3 KHU3HH,

opynusi.

bubmuorexa LIOK
https://m.edsoo.ru/863ead44
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YenoBeueckue pacbl. OcHOBHbIE OoublINe
pacel: eBporeouaHasi (€Bpa3uiicKasi), Herpo-

aBCTpaJlouHAs (3xBaTopuanbHa),
MOHTOJIOMTHAS (a3marcko-aMepHKaHCKas).
UepTbl mpHUCNOCOOIEHHOCTH HpeAcTaBUTEIeH
YeJIOBEUECKUX pac K YCIIOBUSIM

cyliecTBoBaHUs. EMMHCTBO yenoBeueckux pac.
Kpurtuka pacusma.

OKcKypcusi «IBOJIONUSI OPTaHUYECKOTO MHPa
Ha 3emse» (B €CTECTBEHHO-HAyYHBIH MU
KpaeBequeckuii Myseii).O0001meHre no Teme
«Bo3HUKHOBEHHE M pa3BUTHE >KU3HU Ha
3emuie». KoHTpob 3HaHUM

OKoJoTHsl KaK HayKa. 3aJadyd W pa3felibl
9KOJIOTHH. Metonasl IKOJIOTHIECKUX
HCCIICTIOBAHUI. DKOJOrHIecKoe
MHPOBO33PEHUE COBPEMEHHOTO YeIIOBEKA

bubmoTeka [IOK
https://m.edsoo.ru/863eaea?2

bubnmnoreka [IOK
https://m.edsoo.ru/863ead44

bub6nmoreka IJOK
https://m.edsoo0.ru/863ead44
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Cpenbl 00UTaHUS OPTaHU3MOB: BOJTHAS,
Ha3eMHO-BO3/TyIIIHAS, TOYBEHHAS,
BHYTPHOPTaHW3MEHHAs

Okonoruueckue (akropsl. Knaccupukanus
9KOJIOTHUECKMX  (DAaKTOPOB:  aOMOTHYECKHE,
OuoTtnyeckue W aHTpomnoreHHole. JleiicTBue
9KOJIOTHUECKUX (aKTOPOB Ha OPTaHU3MBIL.
Abuotrndeckue (hakTOpBI: CBET, TEMIIeparypa,
BJIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoGneHust OpraHu3MOB K ACHCTBHIO
abmotnuecknx  (QaxkTopoB. buomornyeckue
putmbl.. JlaGopaTopHasi paGora Ne 3.
«Mopdonornueckue 0COOEHHOCTH PACTEHHMA
13 pa3HbBIX MecT oOuTaHus». JlaGopaTopHas
padora Ne 4. «BnusHue cBeta Ha poOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

Buotnyeckue ¢axTopel. Buasl OnoTHYeckHx

B3aUMOJICUCTBUIA: KOHKYPEHIUA,
XHITHAYECTBO, CHUMOMO3 H ero (hOpMEIL.
[Tapazutusm, KooIepanus, MYTYaJIu3M,
KOMMEHCAIIU3M (KBapTHPAHCTBO,

HaxJIEOHNYECTBO). AMEHCAIN3M, HEUTPAITU3M.
3HaueHne OMOTHYECKUX B3aUMOIECHCTBUMN IS
CYIIIECTBOBAHUS OPTaHU3MOB B TIPHPOJTHBIX
coo0ImecTBax.

0.5

bub6nmoreka IJOK
https://m.edsoo.ru/863eafec

Bbu6nunoreka IJOK
https://m.edsoo.ru/863eb10e

bubmuorexa LIOK
https://m.edso00.ru/863eb348
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OKOJIOTHYECKNE XapaKTEPUCTUKU TOMYJIISIIH.
OcHOBHBIE IIoKasareiin IMOmyJIAON:
YUCJIEHHOCTh,  IUIOTHOCTh,  POXKIAEMOCTh,
CMEPTHOCTb, IPUPOCT, MuUrpauus. JnHamuka
YUCJICHHOCTH IIOIYJIAIUNU U eé peryiianus.
IIpakTuyeckas padora Ne 2 «llomcuér
IUIOTHOCTH  TIOMYJSIUA  pa3HBIX  BHJIOB
pacTeHuin»

05

bub6nmoreka IJOK
https://m.edso0.ru/863eb348



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
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Coo0OmmecTBO0  OpraHU3MOB —  OHOIIECHO3.
CtpyKTypHI OmoreHo3a: BHI0Bas,
MIPOCTPAaHCTBEHHAsA, Tpodudeckas (ITHIIEBas).
Bunsr-nomunantel. CBsizu B OHOIIEHO3E.

DKOJIOTUYECKUE  CHCTEMBl  (DKOCHUCTEMBI).
ITonstue 00 sKkocucreMe U OHOreOlEHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTBI SKOCHUCTEMBI:
MMPpOAYLCHTHI, KOHCYMCHTHI, PEAYUCHTEL.
KpyroBopor BemecTB W MOTOK DJHEPTHH B
skocucteme. Tpoduueckue (MUILIEBbIC) YPOBHH
sKocHUCcTeMBI. IIuIeBrIe eny 1 CeTH.

bub6nmoreka IJOK
https://m.edsoo.ru/863eb46a

buomuoreka LIOK
https://m.edsoo.ru/863eb46a
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OCHOBHBIE MIOKA3aTENHN YKOCUCTEMEL:
Ooromacca, TpOAYKIHA. DKOIOTHIECKUE
HI/IpaMI/IIIbll HpOI[yKHI/II/I, YHUCJICHHOCTH,
ouomaccel. CBOMCTBA SKOCHCTEM:
yCTOfI‘II/IBOCTB, CaMOper.HHHI/IH, pa3BI/ITI/Ie.
Cyxkueccus.

bubmuorexa LIOK
https://m.edsoo.ru/863eb5fa
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[IpuponHbIe SKOCHCTEMBI. DKOCUCTEMBI 03Ep U
pex. DKocucrema XBOMHOTO WA
IIUPOKOJIUCTBEHHOTO Jieca. buopasznoodOpaszue
KaKk  (GaKTop  YCTOHYMBOCTH  OSKOCHCTEM.
CoxpaHeHre OHMOJIOTHYECKOTO pPazHO0Opa3us
Ha 3emire.

bubmuorexa LIOK
https://m.edsoo.ru/863eb5fa

29

30

AHTpOIIOTEeHHBIE 9KOCHCTEMBI.
ATpPO3KOCHCTEMBI. YpOOIKOCHCTEMBI.
Bronornueckoe W XO3sIMCTBEHHOE 3HAYCHUE
arposKOCUCTEM u ypOo3Kocucrem.

Bropasnoobpasue xak (GakTop yCTOHUMBOCTH
skocucteM. CoxpaHeHHE OHOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

BIIP

bubnmnoreka [IOK
https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
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Yuenne B. W. Bepnamckoro o oOmocdepe.
I'panursl, coctaB u CTpykTypa Omochepst.
XKusoe BemiectBO W ero  (yHKIUH.
Ocobennoctn Omocepbl Kak TII0OATHHOM
9KOCHUCTEMBI. J[MHaMUYecKkoe paBHOBECHE U
obpaTHas cBs3b B bmocdepe.

KpyroBopoTsl BEHIeCTB ¥ OMOTCOXMMUYECKHUE
LUKJIBL  DJIeMEHTOB  (yriepoda,  a3ora).
3oHanbHOCTL OMocheprl. OCHOBHBIC OHOMBI
CYUIH.

YenoBeuecTBO B ouocdepe 3emun.
AHTpONIOTeHHBIE H3MEHEHUs B Ouocdepe.
I'moGanbHBIE SKOIOTHYECKUE TTPOOITIEMEL.
CocymiecTBOBaHHE MPUPOABI M YEIOBEUYECTBA.
CoxpaHenune OHOpa3HOOOpa3usi Kak OCHOBA
YCTOWYHBOCTH ouocdepsl. OcHoBa
palMOHANIBHOTO  YNPABJICHHUS PUPOTHBIMU
pecypcamu U MX UCTIONb30BaHKe. [locTmkeHus
OMOJIOTHY U OXpaHa IPUPOJIEI.

YenoseuecTBO B Onochepe 3emitu.

KoHntpoinb u koppekius 3HaHul

bu6nmoreka IJOK
https://m.edsoo.ru/863ebb5e

bubmuorexa LIOK
https://m.edsoo.ru/863ebd16

bubmuorexa LIOK
https://m.edsoo.ru/863ebale
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IIpome:xyTouHasi aTTeCTALMA .
KonTpoabnas padora

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Aximonepnoe obmiectBo «M3narensctBo «lIpocBenienner»
* buonorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Tlox

pen. ITaceunuka B.B., Akunonepnoe ob6mectBo «M3narensctBo «IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

[Taceunuk B.B., llIsenos I'.I'., EdbumoBa T.M. buonorus. Paboune nporpammel "Jlunus
*u3Hu" . — M. : [Ipocsemenue, 2020.

[Taceunuk B.B., llIsenos I'.I"., Edbumosa T.M. buonorus. [loypounsie pazpadorku 10-11

kinacc. — M. : [Ipocsemenue, 2020

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru/

http://bio.1september.ru/urok/

http://www.bio.nature.ru

http://www.gbmt.ru/
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